Marine soft corals are known to be rich sources of structurally and biologically intriguing natural products.
1
H-NMR spectrum, and an ester carbonyl carbon and four oxygenated carbon atoms at d 173.9 (C q ), 65.4 (CH 2 ), 68.8 (CH), 71.4 (CH 2 ) and 71.7 (CH 2 ) in the 13 C-NMR spectrum were indicative for the presence of a disubstituted glyceride backbone, R-CH 2 OCH 2 CH(OH)CH 2 OCOCH 2 -RЈ in 1a-d. The proton signal at d 3.45 (4H, m) revealed the presence of two ether linked oxymethylenes, while an ABX signal at d 4.18 (CH 2 -3) and the triplet at d 2.34 of an a-methylene group in an acyl residue indicated the ester linkage with an acyl chain. The presence of a proton multiplet at d 4.00 (1H) indicated the absence of substitution at C-2.
9,11-13) The 1 H-NMR signals at d 1.25 (br s, (CH 2 ) n ), 0.88 (6 H, t, Jϭ6.7 Hz), and carbon signals at d 34.2 (CH 2 ), 22.7 (CH 2 ), and 14.1 (CH 3 ) showed the presence of an unbranched long aliphatic chain.
Assignments of these resonances were accomplished from the multipulse attached proton test (APT), H,H correlation spectroscopy (COSY) and heteronuclear multiple quantum coherence (HMQC) spectral data.
The lengths of the acyl and alkyl ether chains in 1a-d were determined by treatment with potassium hydroxide in methanol. The reaction furnished a residue, which upon separation by column chromatography gave methyl hexadecanoate (16 : 0) (M ϩ : m/z 270) (2) and a glycerol monoalkyl ether mixture (3). On acetylation or oxidative cleavage with periodic acid, mixture 3 furnished the corresponding diacetates and glycolaldehyde alkyl ethers, respectively, confirming the presence of a free 2,3-diol group. The electron impact mass spectrum (EI-MS) of mixture 3 showed four molecular ions at m/z 316 (10%), 330 (30%), 344 (40%) and 358 (20%), revealing the presence of chain length variation in the ether linked alkyl chain of the mixture 1a-d. The 1 H-and 13 C-NMR data of the mixture 3 were identical with those of 1-O-hexadecyl-glycerol (chimyl alcohol) and 1-O-octadecylglycerol (batyl alcohol). 9) As the optical rotation of 3 was similar as that of (S)-batyl or (S)-chimyl alcohol, and as all other chiral glyceride-1-ethers known to date are S configured, 14) the configuration of 3 at C-2 was proposed to be (S). It should be stated that also the optical rotation of the 1a-d mixture is close to that of 1-O-hexadecyl-3-hexadecanoyl glycerol (1a) described previously. 9) From the foregoing discussion, it may be proposed that 1a-d is a mixture of acyl glycerol monoalkyl ethers consisting of (R)-
, and (R)-1-O-nonadecyl-3-O-hexadecanoyl glycerol (1d). Of these, the two components 1b and 1d have not been reported to date. The occurrence of components 1a and 1c in marine soft corals was reported for a new species of Lobophytum, 9) for Sinularia fibrilla 15) and Sinularia simpsoni. 16) Glycerol derivatives of the type (ϩ)-1 are membrane-active and known to be ichthyotoxic, while the (Ϫ)-isomers are not toxic. 9) Compound 4a was obtained as an amorphous powder, mp 127-129°C and analysed for C 36 H-NMR spectrum suggested the presence of a -CO-CH(OH)-CH 2 -moiety in 4a. 18, 19) The remaining methylene protons are buried in the range d 1.68-1.25 region. In addition to carbon signals for several methylene groups in the range of d 34.0-24.9, the terminal methylene carbon at d 21.5 and the end methyls of aliphatic chains at d 13.3 indicated the absence of branching. The positions of oxygenated carbons in 4a were assigned on the basis of H,H COSY and HMQC spectra which led to the proposal that 4a is a sphingolipid containing a 1,3,4-trihydroxy base and a 2-hydroxy fatty acid without unsaturation in the aliphatic chains.
The lengths of the fatty acid and sphingosine chains in 4a were determined by methanolysis of 4a, followed by acetylation of sphingamines according to the method of GaverSweeley 20) to afford long-chain base (LCB) and methyl ester of 2-hydroxy fatty acid (FAM). The methyl ester and tetraacetylated sphingamines thus obtained were independently analyzed by gas chromatography-mass spectrometry (GC-MS), which showed ions at m/z 384 and 415 corresponding to methyl 2-hydroxytricosanoate and 2-acetamino-1,3,4-triacetoxy-tridecane, respectively. Based on the-NMR and optical rotation values of natural and synthetic methyl esters and sphingamines, 17, 21) R and 2S,3S,4R configurations were proposed to methyl ester and sphingamine moieties, respectively. The structure of 4a is (2S,3S,4R)-2-[(R)-2Ј-hydroxytricosanoylamino]-1,3,4-tridecanetriol, which has not been described so far.
Experimental
General Melting points were determined on a Kofler hot stage and are uncorrected. UV and IR spectra were measured with an HP 8451 A diode array spectrophotometer and a Perkin-Elmer 1600 series FTIR spectrophotometer. Optical rotations were determined on a Perkin-Elmer Model 241 Polarimeter. ESI-MS was recorded on a Quadro Triple Quadrupole Mass Spectrometer, Finnigan TSQ 7000 with nano-ESI-API ion source. EI-mass spectra were recorded on a Varian MAT 731 (70 eV). Perfluorokerosene was used as reference substance in EI-HR-MS.
1 H-and 13 C-NMR spectra were measured on Varian Unity 300 (300.145 MHz), Varian Unity 300 (75.479 MHz) and AMX 300 (300.135 MHz) spectrometers, using CDCl 3 and DMSO-d 6 as the solvents and TMS as internal standard. Chemical shifts were reported in d values, and coupling constants (J) were expressed in Hertz. Column chromatography was carried out using silica gel (100-200 mesh, Acme), semi-preparative reversed-phase HPLC (Akzo Nobel RP 18 column, 7.5ϫ250 mm, MeOH/H 2 O 95 : 5) was performed with a L-6200 A pump (Merck-Hitachi) equipped with a UV/vis detector (lϭ220 nm) L-4250 C (Merck-Hitachi) and a Chromato-integrator D-2500 (Merck-Hitachi). Fractions were monitored by TLC on Polygram SIL G/UV 254 (Macherey-Nagel & Co.) with visualization under UV (254, 366 nm) and Dragendorff's spray reagent. R F values were measured on Polygram SILG/UV 254 (Macherey-Nagel & Co.), gel filtration was carried out using Sephadex LH 20 (Pharmacia Biotech), GC-MS experiments were carried out on Shimadzu's GC-MS-QP5050 A system. All solvents were distilled prior to their use. Elemental analysis was carried out on a Carlo Erba 1108 analyser.
Animal Material The soft coral (1 kg dry weight) was collected by hand-picking in inter-tidal rocky region during March 1993 off the coasts of the Andaman and Nicobar Islands, India (Diglipur Island 13°20ЈN, 93°02ЈE) at a depth of 1 m and it was cut into small pieces and preserved in ethanol at room temperature until extraction. A voucher specimen was deposited in the Department of Organic Chemistry, Andhra University, Visakhapatnam, India (Voucher No. MF-VA/35).
Extraction and Isolation The soft coral was extracted with ethanol by Acetylation An aliquot of the glycerol monoalkyl ether mixture (3) (10 mg) was treated with acetic anhydride (0.2 ml) and pyridine (0.1 ml) at room temperature and left aside overnight. The excess reactants were removed on a rotary evaporator under reduced pressure. The residue was rechromatographed on a column of silica gel to yield the diacetate (5 mg 
